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The listing of claims will replace all prior versions, and listings, of claims in the application: 
Listing of Claims; 

1 . (Currently Amended) A method of embedding a digital watermark in a master image, 
said embedding method comprising the steps of: 

extracting blocks of a predetermined size from said master image; 

processing image data corresponding to each block by orthogonal transform; 

comparing orthogonal transformed coefficients between at least two blocks having a 
predetermined relationship with each other and making the coefficients satisfy a preset order of 
magnitude according to bit information specified as the digital watermark--^ as to ombod thc-bit 
informa tiea; 

quantizing the coefficients obtained bv the ort h ogonal transform with a q u antization table 
and using the quantized coefficients to e m bed the hit information- wherein embedding the bit 
information is carried out when the qu a ntized coefficients of the at least two blocks are not all 
equal to zero: and 

processing each block with the embedded bit information by inverse orthogonal 
transform, so as to oulput a resulting image with the digital watermark embedded therein. 



2. (Original) An embedding method in accordance with claim 1, wherein the 
predetermined relationship between the at least two blocks is an arrangement of contiguity. 



3. (Original) An embedding method in accordance with claim 1, wherein the orthogonal 
transform is discrete cosine transform. 



4. (Canceled) 



5. (Currently Amended) An embedding method in accordance with claim 14, said 
method further comprising the steps o£ 
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converting the image data into a system of a luminance Y and color differences Co and 
Cr, prior to the orthogonal transform, and carrying out discrete cosine transform of the lurninance 
Y and the color differences Cb and Cr as the orthogonal transform; and 

embedding the bit information in coefficients obtained by the discrete cosine transform of 
the luminance Y. 



6. (Canceled) 



7. (Original) An embedding method in accordance with claim 1, said method further 
comprising the steps of: 

introducing a logic function that is true when a difference between the orthogonal 
transformed coefficients of the at least two blocks having the predetermined relationship is in a 
preset range; and 

modifying a procedure adopted to embed the bit information, based on the true and false 
state of the logic function. 



8. (Original) An embedding method in accordance with claim 7, said method further 
comprising the steps of: 

providing a secret key corresponding to each coefficient; and 

modifying the procedure adopted to embed the bit information, based on the secret key 
corresponding to each coefficient and the true and false state of the logic function with regard t 
the coefficient. 



9. (Original) An embedding method in accordance with claim 1, said method further 
comprising the steps of: 

providing a basic pattern, which is defined in a two-dimensional manner as a combination 
of binary information, as information of the digital watermark; 
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specifying each piece of binary information included in the provided basic pattern as the 
bit information to be embedded; and 

embedding the binary information of the basic pattern by setting the at least two blocks 
having the predetennined relationship to one unit. 



10. (Previously Presented) An embedding method in accordance with claim 9, said 
method further comprising the step of: 

embedding the basic pattern in the image data iteratively a predetermined number of 
times, when me number of elements constituting the basic pattern is greater than the number of 
extracted blocks. 



1 1 . (Original) An embedding method in accordance with claim 9, wherein the basic 
pattern has redundancy. 



12. (Previously Presented) An embedding method in accordance with claim 11, wherein 
the basic pattern having redundancy is a density pattern. 



13. (Currently Amended) A method of decoding a digital watermark from a master 
image with the digital watermark embedded therein via the method of claim T . said decoding 
method comprising the steps of: 

extracting blocks of a predetermined size from said master image; 

processing image data corresponding to each block by orthogonal transform; and 

comparing orthogonal transformed coefficients between at least two blocks having a 
predetermined relationship with each other and extracting bit information, based on a preset 
order of magnitude mat is applied to the coefficients. 



14. (Original) A decoding method in accordance with claim 13, wherein the 
predetennined relationship between the at least two blocks is an arrangement of contiguity. 
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15. (Original) A decoding method in accordance with claim 13, said method further 
comprising the steps of: 

converting the image data into a system of a luminance Y and color differences Cb and 
Cr, prior to the orthogonal transform, and carrying out discrete cosine transform of the luminaro 
Y and the color differences Cb and Cr as the orthogonal transform; and 

extracting the bit information, based on coefficients obtained by the discrete cosine 
transform of the luminance Y. 



16. (Previously Presented) A decoding method in accordance with claim 13, said method 
further comprising the steps of: 

arranging the extracted bit information and finding a repetitive pattern in the arranged bit 
information to restore the repetitive pattern as a basic pattern; and 

decoding the digital watermark from the basic pattern. 



17. (Currently Amended) An apparatus of embedding a digital watermark in a master 
image, said digital watermark embedding apparatus comprising: 

block extraction means that extracts blocks of a predetermined size from said master 

image; 

transformation means that processes image data corresponding to each block by 
orthogonal transform; 

bit information embedding means that compares orthogonal transformed coefficients 
between at least two blocks having a predetermined relationship with each other and makes the 
coefficients satisfy a preset order of magnitude according to bit information specified as the 
digital watermarks-fir) qq to ombed tho bit information; 

coeffiecjent quantizing means that quantize t he coefficients obtained hythe orthogonal 
transform with a quantization table an d using the quantized coefficients to embed the bit 
i nformation, wherein embedding the hit information is carried out when tha q »» P fi™^ 
coefficients of the at te? fft two blocks are not all onua] to zero; and 



5 



PAGE 8/12* RCVD AT 111712006 1:41:45 PM [Eastern Standard Time] 1 SVR:USPT0-EFXRF-6I31 * DNISOTOO ' CSID:16509618301 ' DURATION (miM$):03-0$ 



NOV. 7. 2006 10:50AM 16509618301 



NO. 417 P. 9 



output means that processes each block with the embedded bit information by inverse 
orthogonal transform, so as to output a resulting image with the digital watermark embedded 
therein. 



18. (Currently Amended) An apparatus of decoding a digital watermark from a master 
image with the digital watermark embedded therei n bv the apparatus of rff rim 1 7 sa i d digital 
watermark decoding apparatus comprising: 

block extraction means that extracts blocks of a predeteirnined size from said master 

image; 

transformation means that processes image data corresponding to each block by 
orthogonal transform; and 

bit information extraction means that compares orthogonal transformed coefficients 
between at least two blocks having a predetermined relationship with each other and extracts bit 
information, based on a preset order of magnitude that is applied to the coefficients. 



19. (Currently Amended) A recording medium in which a program for embedding a 
digital watermark in a master image is recorded in a computer readable manner, said program 
causing a computer to attain the functions of: 

extracting blocks of a predetermined size from said master image; 

processing image data corresponding to each block by orthogonal transform; 

comparing orthogonal transformed coefficients between at least two blocks having a 
predetermined relationship with each other and making the coefficients satisfy a preset order of 
magnitude according to bit information specified as the digital watermar k, zo acto o mbed th o b it 
information; 

Quantizing the coeffic ient* nfot*™* h Y +h» ^ ogona i transform with a quantization table 
and using the quantized coefficients to e m bed the hit information, w herein embeddin g the hit 
information is carried out when the quantized coefficients o f the at least two blocks ar* ™t «,» 
equal to zero: and 

processing each block with the embedded bit information by inverse orthogonal 
transform, so as to output a resulting image with the digital watermark embedded therein. 
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20. (Currently Amended) A recording medium in which a program for decoding a digital 
watermark from a master image with the digital watermark embedded therein via the method 
r ecorded in the recording medium of claim 19 i s recorded in a computer readable manner, said 
program causing a computer to attain the functions of: 

extracting blocks of a predetermined size from said master image; 

processing image data corresponding to each block by orthogonal transform; and 

comparing orthogonal transformed coefficients between at least two blocks having a 
predetermined relationship with each other and extracting bit information, based on a preset 
order of magnitude that is applied to the coefficients. 
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